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ABSTRACTED-PUB-NO: WO 200204646A 
BASIC-ABSTRACT: 

NOVELTY - An immunogenic reagent, which produces an immune response that is protective against 
Bacillus anthracis, is new. The reagent comprises one or more polypeptides which together represent up 
to three domains of the full length Protective Antigen (PA) of Bacillus anthracis or variants of these, and 
at least one of the domains comprises domain 1 or domain 4 of PA or its variant. 
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(2) an expression vector comprising the nucleic acid of (1); 



DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

(1) a nucleic acid encoding a polypeptide of the immunogenic reagent, or a 2228 base pair sequence 
(SI), fully defined in the specification or its modified form, which encodes PA or its variant that 
produces a protective immune response and which has at least 35 % GC content; 

(3) a cell transformed with the vector of (2); o Is ° 

(4) a method for producing the immunogenic polypeptide which produces an immune response which is 
protective against B. anthracis; 

(5) recombinant Escherichia coli cells which has been transformed with a nucleic acid which encodes 
the protective antigen (PA) or domain of B. anthracis or its variant that can produce a protective immune 
response, and where the percentage of guanidine and cytosine residues within the nucleic acid is in 
excess of 35 %; and 

(6) a method of preventing or treating infection by B, anthracis by administering to a mammal the 
immunogenic reagent. 

ACTIVITY - Antibacterial. 

Animals were immunized on two occasions and their development of protective immunity was 
determined by challenge with spores of B. anthracis (STI strain). The data shows that a combination of 
all 4 domains of PA, whether presented as a fusion protein with glutathione-S-transferase (GST) or not, 
were protective up to a high challenge level. Removal of domain 4, leaving 1+2+3, resulted in 
^breakthrough at the highest challenge level tested, 9x105. domains 1+2 were as protective as a 
'^-^combination of domains 1+2+3 at 9x1 04 spores. However, removal of domain la to leave a GST fusion 
with domains lb+2, resulted in breakthrough in protection at the highest challenge level tested (9x104) 
which was only slightly improved by adding domain 3. The data indicates that the protective immunity 
induced by PA can be attributed to individual domains (intact domain 1 and domain 4^ or to 
combinations. *~ "~ — ^ 



MECHANISM OF ACTION - Vaccine. 



USE - The immunogenic reagent is useful in the preparation of a medicament for the prophylaxis or 
treatment of B. anthracis infection. 
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CHEMICAL-CODES: 
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DOCUMENT-IDENTIFIER: US 5726042 A 

TITLE: Expression of heterologous proteins in Bacillus megaterium utilizing sporulation promoters of 
Bacillus subtilis 



CLAIMS: 

1 . A method of expressing a heterologous HIV protein in recoverable form in Bacillus megaterium, said 
method comprising the steps of: 

(a) introducing into Bacillus megaterium a DNA sequence including the spoVG sporulation promoter of 
Bacillus subtilis, and a structural gene encoding said heterologous HIV protein under the control of said 
spoVG promoter, wherein said structural gene encodes an HIV-1 gp41 protein or fragments thereof 
which are capable of reacting with antibodies to said HIV-1 gp41 protein; 

(b) culturing said Bacillus megaterium under conditions in which said structural gene is expressed from 
said spoVG promoter; and 

(c) recovering said heterologous HIV protein from said Bacillus megaterium. 
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DOCUMENT-IDENTIFIER: US 6541001 Bl 

TITLE: Vaccine composition and method of using the same 



CLAIMS: 

23. The immunogenic composition of claim 18, wherein the antigenic component is selected from the 
group consisting o f: anthrax spores. Salmonella SPP, E. coli, and an admixture of one or more of the 
forgoing, whether naturally occurring or recombinant or modified. 
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DOCUMENT-IDENTIFIER: US 628072 1 B 1 
TITLE: Production of Bacillus thuringiensis integrants 

CLAIMS: - 

1 . An integrant of Bacillus thuringiensis or s pore thereof which produces at least one heterologous 
crystal delta-endotoxin, wherein said heterolo gous crystal endotoxin is produced from a homologously 
recombined gene in said i ntegrant's chromosome , and wherein said integrant has greater pesticidal 
activity than a corresponding parental strain by producing a larger q uantity of a crystal delta-endotoxin 
as compared to said corresponding parental strain. ^ 



'Ml 
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DOCUMENT -IDENTIFIER : US 6835820 B2 

TITLE: Polyhydroxyalkanoate biosynthesis associated proteins and coding region in 
bacillus megaterium 



Detailed Description Text (204) : 

The following references, to the extent that they provide exemplary procedural or 
other details supplementary to those set forth herein, are specifically 
incorporated herein by reference. 1. Altschul, S. F. , T. L. Madden, A. A. Schaffer, 
J. Zhang, Z. Zhang, W. Miller, and D. J. Lipman. 1997. Gapped BLAST and PSI BLAST: 
a new generation of protein database search programs. Nucleic Acids Res., 25: 3389- 
3402. 2. Anderson, A. and E. A. Dawes. 1990. Occurrence, metabolism, metabolic 
role, and industrial uses of bacterial polyhydroxyalkanoate s . Microbiol Rev., 54: 
450-472. 3. Cevallos, M. A., S. Encarnacion, A. Leija, Y. Mora, and J. Mora. 1996. 
Genetic and physiological characterization of a Rhizobium etli mutant strain unable 
to synthesize poly-beta-hydroxybutyrate. J. Bacteriol., 178: 1646-1654. 4. Connors, 
M. J., J. M. Mason, and P. Setlow. 1986. Cloning and nucleotide sequencing of genes 
for three small, acid soluble proteins Bacillus subtilis spores . J. Bacteriol., 
166: 417-425. 5. deSmet, M. J., G. Eggink, B. Witholt, J. Kingma, and H. Wynberg. 
1983. Characterization of intracellular inclusions formed by Pseudomonas oleovorans 
during growth on octane. J. Bacteriol., 154: 870-878. 6. Dunlop, W. and A. W. 
Robards. 1973. Ultrastructural study of poly- .beta. -hydroxybutyrate granules from 
Bacillus cereus. J Bacterid., 114: 1271-1280. 7. Eggink, G., P. de Waard, and G . 
N. M. Huijberts. 1992. The role of fatty acid biosynthesis and degradation in the 
supply of substrates for poly ( 3 -hydroxyalkanoate) formation in Pseudomonas putida. 
FEMS Microbiol. Rev., 103: 159-164. 8. Ellar, D. , D. G. Lundgren, K. Okamura, and 
R. H. Marchessault . 1968. Morphology of poly- .beta . -hydroxybutyrate granules. J. 
Mol. Biol., 35: 489-502. 9. Fliss, E. R., A. C. Loshon, and P. Setlow. 1986. Genes 
for Bacillus megaterium small, acid-soluble spore proteins: Cloning and nucleotide 
sequence of three additional genes from this multigene family. J. Bacteriol., 165: 
467-473. 10. Fliss, E. R. and P. Setlow. 1984. Bacillus megaterium spore protein C- 
3: nucleotide sequence of its gene and the amino acid sequence at its spore 
cleavage site. Gene, 30: 167-172. 11. Fuller, R. C, J. P. O'Donnell, J Saulnier, 
T. E. Redlinger, J. Foster, and R. W. Lenz. 1992. The supramolecular architecture 
of the polyhydroxyalkanoate inclusions in Pseudomonas oleovorans. FEMS Microbiol. 
Rev., 103: 279-288. 12. Gemgross, T. U., P. Reilly, J. Stubbe, A. J. Sinskey, and 
O. P. Peoples. 1993. Immunocytochemical analysis of poly- . beta . -hydroxybutyrate 
(PHB) synthase enzyme at the surface of PHB granules. J. Bacteriol., 175: 5289- 
5293. 13. Gilman, M. Z., J. L. Wings, and M. J. Chamberlin. (083^ Nucleotide 
sequence of two Bacillus subtilis promoters used by Bacillus subtilis sigmaT28 RNA 
nnlymft^flP.. Nucleic Acids Res., 9: 5991-6000. 14. Gitt, M. A., L. F. Wang, and R. 
H. Doi. 1985. A strong sequence homology exists between RNA polymerase sigma 
factors of Bacillus subtilis and Escherichia coli. J. Biol. Chem. , 260: 7178-7185. 

15. Griebel, R. , Z. Smith, and M. Merrick. 1968. Metabolism of poly-. beta. - 
hydroxybutyrate . 1. Purification, composition, and properties of native poly- 
.beta. -hydroxyburyrate granules from Bacillus megaterium. Biochem. , 7: 3676-3681. 

16. Haima, P., D. van Sinderen, H. Scholting, S. Bron, and G. Venema. 1990. 
Development of . beta . -galactosidase . alpha . -complementation system for molecular 
cloning in Bacillus subtilis. Gene, 86: 63-69. 'l7 . Haywood, G. W. , A. J. Anderson, 
L. Chu, and E. A. Dawes. 1988. The role of NADH- and NADPH-linked acetoacetyl -CoA 
reductases in the poly- 3 -hydroxybutyrate synthesizing organism Alcaligenes 



http://jupiterl:9000ftin/gate^^ 8/6/07 



WO 02/00232 

PCT/US01/20372 

In another aspect, the invention provides methods for enhancing an immune 
response to an immunogenic polypeptide (e.g., antigen) or an expression vector 
encoding the immunogenic polypeptide in a subject, the method comprising 
administering to the subject a population of spores and an expression vector 

5 comprising a nucleotide sequence encoding the immunogenic polypeptide, wherein the 
immune response is enhanced compared to the immune response generated by 
administration of the expression vector or encoded immunogenic polypeptide alone to 
the subject The amount of the spore system or encoded polypeptide that is 
administered that is effective to enhance the immune response. 

0 In yet another aspect, the invention includes compositions comprising a spore 

system that comprises a spore and at least one peptide, polypeptide, protein, 
carbohydrate, or nucleotide sequence having anti-pathogenic activity displayed on, 
bound to, or contained within the spore. 

Also included are compositions comprising a spore system that comprises a 

> non-viable spore and at least one exogenous nucleic acid, protein, peptide, or 
polypeptide displayed on, bound to, or contained within the spore. In addition, the 
invention provides compositions comprising a spore system that comprises a spore 
and at least one exogenous nucleic acid binding particle displayed on or bound to the 
spore. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a diagram of steps involved in an exemplary screening and 
selection of spore systems. 

Figure 2 is a diagram of the steps involved in developing an exemplary 
recombinant library and screening by an in vitro assay. A library of recombinant 
nucleotide sequences of interest can be generated by shuffling or other methods of 
generating diversity known to one of skill in the art and discussed elsewhere herein. 
The library of recombinant molecules is then transformed into a population of cells 
capable of spoliation. The transformed cells are induced to sporulate, generating a 
population of spores displaying the peptides, polypeptides, or proteins encoded by the 
recombinant library. In one embodiment the spores display multiple copies of the 
same polypeptide. In another embodiment, the spores contain more than one 
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